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What is Civil Integrated Management (CIM)

 The rapid development of information technologies and the 
growing need for accelerated project delivery with improved 
quality require all transportation stakeholders to develop 
and utilize more effective ways of planning, designing, 
constructing, maintaining, operating and managing 
transportation facilities through their life cycle. Civil 
Integrated Management (CIM) is generally being accepted 
as the preferred framework to achieve this goal in the 
highway industry. It is sometimes also referred to as Virtual 
Design and Construction, or VDC.

 It is known in the vertical construction industry as Building 
Information Modeling, or BIM.
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What is Civil Integrated Management (CIM)

 The core building blocks of CIM are 3D Engineered 
Models, which are compatible with technologies such as 
LiDAR (light detecting and ranging for surveying and 
establishing data points for physical features), subsurface 
geophysics (location of water table or buried objectives), 
automated machine guidance (AMG), Intelligent 
compaction (IC), and others. The departure from traditional 
document based project delivery and management to a 
system based on models necessitates redefined workflow 
processes; raises digital data storage and data 
interoperability issues; and also it awakens legal issues 
such as the ownership of digital data and models.
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What is Civil Integrated Management (CIM)

 Based on the Federal Highway Administration (FHWA) 
definition of this new paradigm, the CIM Scan Team 
modified its definition of the term Civil Integrated 
Management (CIM) to read as follows: 

 “CIM is the technology-enabled collection, organization, 
managed accessibility, and the use of accurate data and 
information throughout the life cycle of a transportation 
asset. The concept may be used by all affected parties for 
a wide range of purposes, including planning, 
environmental assessment, surveying, design, 
construction, maintenance, asset management, and risk 
assessment.”
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Why Civil Integrated Management (CIM)
 Summarizing …

 The world is changing, and we are not obligated to perform 
site construction the way we did it 15 years ago.

 We reserve the right to make better decisions than we have 
in the past, by integrating data and information with new 
technologies for innovative solutions.

 Our goal is to make the model the basis of not only how we 
collaborate during design and construction of a project or 
corridor (Connected Site), but also how we maintain and 
manage the same corridor, as well as plan for future growth 
and changes (Life Cycle Management)
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CIM Topics for Discussion
 Where are the potential savings & cost avoidances?

 How can construction schedules be streamlined & shortened?

 How will the quality of PS&E plans improve with model-based delivery?

 How can we collect & process data with appropriate accuracy & efficiency?

 How well will this work for both Design-Build and Design-Bid-Build projects?

 How will FDOT need to change its design reviews and construction reviews?

 What will be the investment in workforce training and data infrastructure?

 How will legal issues be handled when models are provided pre-bid?

 How will evolving technology issues be funded & supported?

 How will we keep up with future trends and applications?

Innovative Solutions for tomorrow’s transportation needs

NCHRP 20-68A
“US Domestic Scan Program”

Scan 13-02 Advances In Civil 
Integrated Management (CIM)

Scan Team Visits
Summer 2014
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Scan 13-02 Advances in Civil 
Integrated Management (CIM)

 This scan was conducted as part of NCHRP Project 20-
68A, the U.S. Domestic Scan program 

 The program was requested by the American Association 
of State Highway and Transportation Officials (AASHTO), 
with funding provided through the National Cooperative 
Highway Research Program (NCHRP)

 Each scan is selected by AASHTO and the NCHRP 20-
68A Project Panel and addresses a single technical topic 
of broad interest to many state departments of 
transportation and other agencies

Innovative Solutions for tomorrow’s transportation needs

Scan Team
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Scan Team
John Adam – AASHTO Co-chair
Highway Division director
Iowa Department of Transportation

Katherine Petros – FHWA Co-chair
Team Leader, Infrastructure Analysis and 
Construction Team
Federal Highway Administration
Office of Infrastructure R&D

Bryan Cawley – FHWA Co-chair
Construction Management Team Leader
Office of Infrastructure

Rebecca Burns
Bureau of Project Delivery
Pennsylvania Department of Transportation

Duane Brautigam, P.E.
Director, Office of Design
Florida Department of Transportation

Julie Kliewer, PhD, P.E.
Assistant State Engineer for Construction
Arizona DOT

John Lobbestael, PS

Supervising Land Surveyor 

Michigan DOT

Stan Burns (Travel during Week 1)

Director of Asset Management

Utah Department of Transportation

Randall R. Park, P.E. (Travel during Week 2)

Project Development Director

Utah Department of Transportation

Charles T. Jahren, MBA, Ph.D, PE – SME

W. A. Klinger Teaching Professor

Assistant Chair for Construction Engineering 

Department of Civil, Construction & Environmental 

Engineering, Iowa State University

Fangyu Guo – Assistant of SME

Graduate Assistant

136 Town Engineering Building

Department of Civil, Construction & Environmental 

Engineering, Iowa State University
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Scan Host States
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 Technical factors (e.g. data interoperability, data governance, IT 
infrastructure)

 Organization factors (e.g. size of program, degree of centralization or 
decentralization, outsourcing) influencing the ability to utilize CIM

 Proven efficient intelligent construction technologies
 Construction project performance measures being used
 Successful partnering techniques, such as virtual meetings, wireless 

data sharing, and paperless communication
 The use of digital data to provide information and knowledge 

necessary for decisions during operations, asset management 
(including maintenance), and planning phases

 Opportunities to benefit an entire agency rather than just in the design 
and construction phases of a facility life cycle.

 Opportunities for the collection and use of geospatial data

Main Focus Areas
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Facility Life Cycle View
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Created by Michigan DOT

Solution Architecture View
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Key Findings - CIM Concepts

Innovative Solutions for tomorrow’s transportation needs

 Foundational Concepts – Concepts for organizations to 
consider that can facilitate CIM implementation

 Enabling Technologies - Technologies that are highly useful 
in a CIM system 

 Contributing Technologies - Technologies that may not be 
absolutely necessary for initial CIM implementation but 
have the potential to amplify the usefulness of a CIM 
system

Key Findings - CIM Concepts
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• Establishing a data warehouse or enterprise integration core 
that stores data, information and knowledge on existing 
transportation assets & new or planned transportation projects 

• Promoting innovation within the whole agency, with vision but 
not in a vacuum

• Ensuring IT arrangements that are responsive to organizational 
business needs

• Enabling users to get needed data & improve decision making

• Employing model based design as a starting point for CIM 
implementation

• Considering other possible areas to jump start CIM, such as 
mass data acquisition and post construction as-builts

Foundational Concepts

Innovative Solutions for tomorrow’s transportation needs

• Thinking beyond next customer to ensure data remains useful 
during the entire facility lifecycle & throughout the enterprise

• Establishing a strong geospatial foundation and considering 
investments in the National Spatial Reference System (NSRS)

• Using common exchange formats to facilitate wide sharing of 
data

• Employing information modeling within the agency

• Making the required IT Investments (usually large) to support a 
large concept

• Collaborating with contractors, designers and utility trade 
groups to enhance the usefulness of CIM and enlist support

Foundational Concepts
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• Geographic Information System (GIS)

• 3D Engineered Models

• Light Detection and Ranging (LiDAR)

• Global Positioning System (GPS)

• Automatic Machine Guidance (AMG)

• Mobile Devices / Mobile Computing

• Cloud Computing

• Electronic Document Management Systems 

Enabling Technologies

Innovative Solutions for tomorrow’s transportation needs

• Intelligent Compaction (IC) 

• Digital Data Collection 

• Connected Site (i.e. Mobile Computing tracks 
location, activities, and facilitates data gathering 
and data display for equipment and personnel)

• Electronic Signatures 

• Electronic Material Management 

• 4D/5D (adding Schedule and Cost Dimensions 
to 3D Engineered Models)

Contributing Technologies
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Philosophies for Success
• It’s a Galloping Horse – Find the best place you can to try 

and get aboard 

• Find out where your data resides, who is collecting and 
storing it, in what format, and for what purpose

• Start with 3D model-centric design to gain momentum at 
the beginning of development

• Initial Success is important – consider the use of pilots

• CIM is a system of systems, do not define it too narrowly-
consider all 3D models, GIS, databases, even pdf files

• Use data throughout the project life cycle. Collect it once, 
use it many times

Innovative Solutions for tomorrow’s transportation needs

Philosophies for Success
• Embrace the fundamental concept of a data warehouse 

with a data governance system – a single source of truth

• Interoperability over the life cycle of a facility requires 
considerable communication among entities

• Need management that encourages innovation and 
provides some space for risk and failure

• Passionate people are needed

• Cut the millennial generation loose to prove the value of 
CIM and score some early wins (likely more effective than 
measuring ROI)

• The devil is in the details including legal issues, data 
interoperability, personnel issues, IT security
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Philosophies for Success
• Geospatial … Geospatial … Geospatial 

• No more data silos or cylinders of excellence

• Scoping is more important than ever. Engage survey and 
construction staff in initial project development phases

• Initial Success is important – consider the use of pilots

• Program funding differently. Additional data gathering in 
project development can give big returns in later phases

• Recruit differently; manage differently

• Invest in technology on a continuing basis

• Data storage and accessibility is key

Innovative Solutions for tomorrow’s transportation needs

Why Civil Integrated Management (CIM)
• CIM will change the way that we do business; the Microwave 

Analogy

• Recognize that transportation agencies are rich in data that 
has enormous value

• We know how much technology has touched and changed our 
personal lives in many ways. We know that CIM and related 
technologies are here to stay

• Consider the power of what can be done with data that is 
collected under an effective data governance system and 
stored in a data warehouse in a format that can be accessed 
by many; the Grisham novel analogy
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What About You

• Today’s Takeaways … 

• CIM is a True Game Changer

• Where Can You Start? How Can You Get Aboard the 

Galloping Horse?

• Remember … the Core Building Blocks of CIM are 

3D Engineered Models

• Can You Accept the Challenge to Think Outside of 

the Box and Beyond Your Own Data Silo?

Innovative Solutions for tomorrow’s transportation needs


